Phosphoinositide 3-kinase and Akt occupy central roles in inflammatory responses of Toll-like receptor 2-stimulated neutrophils.
Neutrophils are critical initiators and effectors of the innate immune system and express Toll-like receptor 2 (TLR2) and TLR4. Although signaling through pathways involving phosphoinositide 3-kinase (PI3-K) and the downstream kinase Akt (protein kinase B) plays a central role in modulating neutrophil chemotaxis and superoxide generation in response to engagement of G protein-coupled receptors, the importance of these kinases in affecting inflammatory responses of neutrophils stimulated through TLR2 has not been examined. In these experiments, we found activation of Akt in neutrophils stimulated with the TLR2-specific ligands peptidoglycan and the lipopeptide tri-palmitoyl-S-glyceryl-Cys-Ser-(Lys)(4) that occurred earlier and was of greater magnitude than that present after exposure to the TLR4 agonist LPS. The release of the proinflammatory mediators TNF-alpha and macrophage inflammatory protein-2 was inhibited in a dose-dependent manner by PI3-K blockade. The IC(50) for inhibition of peptidoglycan-stimulated Akt activation and macrophage inflammatory protein-2 release correlated closely, indicating linkage of these two events. PI3-K blockade did not inhibit nuclear translocation of NF-kappa B, but did prevent Ser(536) phosphorylation of the p65 subunit of NF-kappa B, an event required for maximal transcriptional activity of NF-kappa B. Inhibition of PI3-K also prevented activation of p38 mitogen-activated protein kinase and extracellular receptor-activated kinase 1/2 in TLR2-stimulated neutrophils. These results demonstrate that the PI3-K-Akt axis occupies a central role in TLR2-induced activation of neutrophils.